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THEORY OF OPTICS
This equation may be interpreted in the following way: The light disturbance s0 at any point PQ (which has been taken as origin) may be looked upon as the superposition of disturbances which are propagated with a velocity V toward P0 from the surface elements dS of any closed surface which includes the point P0. For, since the elements of the surface integral (35) are functions of the argument t — r/y, any given phase of the elementary disturbance will exist at P0, r/v seconds after it has existed at dS.
In this interpretation of (35) it is easy to recognize the foundation of the original Huygens' principle, but the condition of vibration of the separate sources dS is much more complicated than was required by the earlier conceptions, according to which the elements of the integration were simply proportional to s(t — r>I v) (cf. (4) on page 163).
Further, it is possible to calculate from equation (35) the
ds
disturbance SQ at the point PQ if the disturbances s and — are,
3 n
known over any closed surface S. In certain cases these are known, as, for instance, when the source is a point and the spreading of the light is not disturbed by screens or changes in the homogeneity of the space. In this case, to be sure, s° can be determined directly; nevertheless, for the sake of what follows, it will be useful to calculate it from (35).
Let the source Q lie outside of the closed surface 5.    Let the disturbance   at any point P which lies   upon   5  and   is
distant rl from the source Q be represented by
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\T       A/ I'    (37>esnel's calculation gives the wrong phase to the light disturbance s' at P. For, according to equation (i) on page 163, in the case of direct propagation sf ought to be
